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Abstract
During this contract year several new ligands and binuclear metal complexes have been prepared including many that can be expected to exhibit long-lived excited states. The metal ions represented are Cu(II), Ni(II), Co(II), Mn(II), Cr(III), Ti(IV), V(IV), U(VI), and Pd(II). In addition, many mononuclear complexes that are precursors in the formation of heterobinuclear complexes were prepared. These include complexes of Cu(II), Ni(II), Pd(II) and Ru(II). Many of these compounds will be used in photochemical and electron transfer studies.
Polarographic, cyclic voltammetric and coulometric studies have been carried out on a number of binuclear Cu(II) triketonates and their Schiff-base derivatives. Most of these compounds undergo reversible or quasi-reversible two electron transfer reactions which makes them potentially useful electron transfer reagents. Much of the electrochemical data can be rationalized by the formation of dimers which are new electroactive species. The importance of such species in multi-electron transfer processes is being investigated. 
In these cases, with the exception of Cr(III), each metal ion can be expected to undergo an oxidation state change of two upon oxidation or reduction. Therefore, the binuclear molecule may well be reducible or oxidizable by four electrons, giving rise to interesting electron transfer possibilities and reactive species.
In addition, some of these complexes may be expected to have long-lived excited states by analogy to mononuclear compounds.
b. Heterobinuclear Complexes and Their Mononuclear Precursors.
We continue to be very interested in the properties of heterobinuclear·com-plexes of the type shown above. In this regard, preparation and characterization of the mononuclear precursors is an important first step. These mononuclear complexes will be used as ligands and a second metal ion will be added.
c. Schiff-base and Macrocyclic Complexes. Another aspect of the electron transfer study is to determine the effect of the ligands on the reduction potentials. Understanding the ligand's role will allow one to design compounds with redox potentials in useful regions of the potential range. This will ultimately be important in excited state reactivity and in ground state electron transfer reactions. Our initial discussion of this topic has recently been published ( preprint attached).
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